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SPECIFICATION 
^RQTEIN-FREE FORMULATIONS 
FIELD OF THE INVENTION 

The present invention relates to granulocyte 
5 colony- stimulating factor-containing formulations, and 
particularly granulocyte colony- stimulating factor- 
containing formulations stabilized by preventing loss and 
inactivation of active ingredients due to adsorption to 
container walls, aggregation, polymerization, oxidation or 
10 the like. 
PRIOR ART 

Granulocyte colony- stimulating factor (hereinafter 
also referred to as "G-CSF") is a glycoprotein having a 
molecular weight of about 20,000 and acting on precursor 

15 cells of neurophils to promote their proliferation and 
differentiation to maturation. 

Since we purified high-purity hximan G-CSF by culturing 
a cell line collected from tumor cells of a patient with 
cancer of the floor of the mouth, the human G-CSF gene was 

20 successfully cloned and, at present, recombinant human 

G-CSF can be produced in mass in animal cells by genetic 
engineering. We also succeeded in converting this purified 
G-CSF into a formulated product, which is supplied to the 
market as an antiinf ective agent (Japanese Patent No. 

25 2116515). 

G-CSF is used in a very small amount, i.e. a 
formulation containing 0.1-1000 \ig (preferably 5-500 ji,g) of 
G-CSF is normally administered once to seven times per week 



per adult. However, this G-CSF is adsorptive to walls of 
ampoules, syringes or the like. G-CSF is also unstable and 
susceptible to extrinsic factors such as temperature, 
humidity, oxygen, UV rays or the like to undergo physical 
5 or chemical changes including aggregation, polymerization 
or oxidation, resulting in great loss of activity. 

Thus, various formulation designs have been made to 
supply stable G-CSF formulations to the market. For 
example, formulations containing a buffer selected from 

10 acetic acid, lactic acid, citric acid, maleic acid, 

phosphoric acid and salts thereof or arginine and salts 
thereof were proposed (JPA No. 505610/96). G-CSF 
formulations containing 1-10,000 parts by weight of a 
surfactant as a stabilizer per part by weight of G-CSF were 

15 also proposed (JPA No. 146826/88). The latter publication 
describes that the level of the surfactant, particularly 
its lower limit is critical to prevent loss of G-CSF and to 
achieve stabilization in G-CSF-containing liquid 
formulations . 

20 An object of the present invention is to provide a 

G-CSF formulation, which enables a reduction in the 
complexity of the production process and which is more 
stable for extended storage. 
SUMMARY OF THE INVENTION 

25 As a result of careful studies to achieve the above 

object, we accomplished the present invention on the basis 
of the finding that a stable G-CSF liquid formulation can 
be obtained even when it contains a very small amount of a 



surfactant as a stabilizer. 

Accordingly, the present invention provides a stable 
granulocyte colony- stimulating factor- containing 
formulation comprising a granulocyte colony-stimulating 
5 factor and 0.0001-1 parts by weight of at least one 

pharmaceutically acceptable surfactant per part by weight 
of the granulocyte colony- stimulating factor and having a 
pH of 7 or less. 

As used herein, stabilization means that the percentage 
10 of remaining G-CSF is kept at 95% or more after storage at 

for 6 months or 75% or more after storage at 40°C for 
2 weeks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing the relationship between pH 
15 and the percentage of remaining G-CSF after an acceleration 

test at 40''C for 2 weeks. 

FIG. 2 is a graph showing the relationship between pH 

and the production ratio of desialylated G-CSF after an 

acceleration test at 40*^0 for 2 weeks . 
20 FIG. 3 is a graph showing the relationship between the 

part by weight of Polysorbate 20 per part by weight of 

G-CSF and the adsorption inhibition rate after the lapse of 

24 hours after packing. 

THE MOST PREFERRED EMBODIMENTS OF THE INVENTION 
25 Any high-purity human G-CSF may be used for liquid 

formulations of the present invention. Specifically, it 
may be derived from natural sources or obtained by genetic 
recombination so far as it has substantially the same 



biological activity as that of mammalian, particularly 
human G-CSF. Genetically recombinant G-CSF may have the 
same amino acid sequence as that of natural G-CSF or may 
contain deletion, substitution or addition of one or a 
5 plurality of amino acids in said amino acid sequence so far 
as it has said biological activity. G-CSF in the present 
invention may be prepared by any process, e.g., they may be 
extracted and purified by various techniques from cultures 
of a human tumor cell line or may be produced by genetic 

10 engineering in cells of E. coli, yeast, Chinese hamster 
ovary (CHO) , C127 or the like and then extracted and 
purified by various techniques. Most preferably, G-CSF is 
produced in CHO cells by genetic recombination. 

Typical examples of surfactants suitable for obtaining 

15 stable G-CSF-containing formulations of the present 

invention include nonionic surfactants, e.g., sorbitan 
fatty acid esters such as sorbitan monocaprylate , sorbitan 
monolaurate, sorbitan monopalmitate; glycerin fatty acid 
esters such as glycerin monocaprylate, glycerin 

20 monomyristate , glycerin monostearate; polyglycerin fatty 

acid esters such as decaglyceryl monostearate, decaglyceryl 
distearate, decaglyceryl monolinoleate; polyoxyethylene 
sorbitan fatty acid esters such as polyoxyethylene sorbitan 
monolaurate, polyoxyethylene sorbitan monooleate, 

25 polyoxyethylene sorbitan monostearate, polyoxyethylene 

sorbitan monopalmitate, polyoxyethylene sorbitan trioleate, 
polyoxyethylene sorbitan tristearate ; polyoxyethylene 
sorbitol fatty acid esters such as polyoxyethylene sorbitol 



tetrastearate , polyoxyethylene sorbitol tetraoleate ; 
polyoxyethylene glycerin fatty acid esters such as 
polyoxyethylene glyceryl monostearate; polyethylene glycol 
fatty acid esters such as polyethylene glycol distearate; 
5 polyoxyethylene alkyl ethers such as polyoxyethylene lauryl 
ether; polyoxyethylene polyoxypropylene alkyl ethers such 
as polyoxyethylene polyoxypropylene glycol ether, 
polyoxyethylene polyoxypropylene propyl ether, 
Q polyoxyethylene polyoxypropylene cetyl ether; 

p 10 polyoxyethylene alkyl phenyl ethers such as polyoxyethylene 

^1 nonyl phenyl ether; polyoxyethylene hardened castor oils 

^ such as polyoxyethylene castor oil, polyoxyethylene 

hardened castor oil (polyoxyethylene hydrogenated castor 
oil) ; polyoxyethylene beeswax derivatives such as 
15 polyoxyethylene sorbitol beeswax; polyoxyethylene lanolin 
O derivatives such as polyoxyethylene lanolin; 

polyoxyethylene fatty acid amides such as polyoxyethylene 
stearic acid amide having a HLB of 6-18; cationic 
surfactants, e.g., alkyl sulfates having a ClO-18 alkyl 
20 group such as sodium cetylsulf ate , sodium laurylsulf ate, 
sodium oleylsulf ate; polyoxyethylene alkyl ether sulfates 
having an average number of EO moles of 2-4 and a CIO- 18 
alkyl group such as sodium polyoxyethylene laurylsulf ate; 
alkyl sulf osuccinic acid ester salts having a C8-18 alkyl 
25 group such as sodium laurylsulf osuccinate; natural 
surfactants , e.g., lecithin ; grycerophospholipids ; 
sphingophospholipids such as sphingomyelin; sucrose fatty 
acid esters of fatty acids containing 12 to 18 carbon atoms. 



One or two or more of these surfactants may be added to 
liquid formulations of the present invention. 

Preferred surfactants are polyoxyethylene sorbitan 
fatty acid esters, more preferablly Polysorbates 20, 21, 40, 
5 60, 65, 80, 81, 85, most preferably Polysorbates 20 and 80. 
The amount of surfactants to be added to G-CSF- 
containing formulations of the present invention is 
typically 0.0001-1 parts by weight per part by weight of 
G-CSF, preferably 0.01-1 parts by weight per part by weight 

10 of G-CSF, more preferably 0.2-1 parts by weight per part by 
weight of G-CSF, even more preferably 0.2-0-8 parts by 
weight per part by weight of G-CSF, most preferably 0.4-0.8 
parts by weight per part by weight of G-CSF. Particularly 
when 125 \ig or 250 i^xg of G-CSF is contained per mL of 

15 formulations, 100 \ig of surfactants are preferably added. 
Therefore, 0.4 parts by weight or 0.8 parts by weight of 
surfactants are especially preferred per part by weight of 
G-CSF. When any protein such as albumin is not added as a 
stabilizer, the percentage of remaining G-CSF tended to 

20 decrease after extended storage in the presence of 

surfactants exceeding 1 part by weight per part by weight 
of G-CSF. Even 1 part by weight or less of surfactants per 
part by weight of G-CSF can sufficiently inhibit adsorption 
of G-CSF to containers. 

25 Preferred G-CSF-containing formulations of the present 

invention are substantially free from protein as a 
stabilizer. Some products on the market contain a protein 
such as human serum albumin or purified gelatin as a 



stabilizer for inhibiting chemical or physical changes of 
G-CSF. However, the addition of a protein as a stabilizer 
involves a very complicated process for removing 
contamination with viruses or other problems . 
5 G-CSF-containing formulations of the present invention 

have a pH of 7 or less, preferably 5-7, more preferably 
6-6.8, most preferably 6.2-6.8. As will be described later, 
the percentage of remaining G-CSF after an acceleration 
test at 40''C for 2 weeks is stable at a pH of 7 or less. 

10 From this viewpoint, the pH is preferably about 7.0 or less. 
The production ratio of desialylated G-CSF determined after 
an acceleration test at 40'^C for 2 weeks showed a rapid 
increase of the content of desialylated products at pH 4 or 
less. From this viewpoint, the pH is preferably about 5 or 

15 more. Further taking into account the preference for 
neutrality which is less irritable to human bodies for 
administration as injection formulations, the pH is most 
preferably 6,2-6.8. 

G-CSF-containing formulations of the present invention 

20 may contain diluents, solubilizing agents, isotonizing 

agents, excipients, pH-modif iers , soothing agents, sulfur- 
containing reducing agents, antioxidants or the like. For 
example, isotonizing agents include polyethylene glycol; 
and sugars such as dextran, mannitol, sorbitol, inositol, 

25 glucose, fructose, lactose, xylose, mannose, maltose, 
sucrose, raffinose. Surf ur-containing reducing agents 
include N-acetylcysteine , N-acetylhomocysteine , thioctic 
acid , thiodiglycol , thioethanolamine , thioglycerol , 



thiosorbitol, thioglycolic acid and salts thereof, sodium 
thiosulfate, glutathione, and sulfhydryl- containing 
compounds such as thioalkanoic acid having 1 to 7 carbon 
atoms. Antioxidants include erythorbic acid, 
5 dibutylhydroxy toluene, butylhydroxyanisole , a- tocopherol , 
tocopherol acetate, L-ascorbic acid and salts thereof, 
L-ascorbyl palmitate, L-ascorbyl stearate, sodium bisulfite, 
sodium sulfite, triamyl gallate, propyl gallate or 
chelating agents such as ethylenediamine tetraacetic acid 

10 disodium salt (EDTA), sodium pyrophosphate, sodium 

metaphosphate • As excipients may be added amino acids such 
as glycine, cysteine, threonine, cystine, tryptophan, 
methionine, lysine, hydroxy lysine, hystidine, arginine. 
Other components commonly added to liquid formulations may 

15 also be contained, e,g. inorganic salts such as sodium 
chloride, potassium chloride, calcium chloride, sodium 
phosphate, potassium phosphate, sodium bicarbonate; and 
organic salts such as sodium citrate, potassium citrate, 
sodium acetate. 

20 The amount of G-CSF contained in liquid formulations 

of the present invention depends on the nature of the 
disease to be treated, the severity of the disease, the age 
of the patient or other factors, but generally ranges from 
1 to 1000 jLig/mL, preferably 10 to 800 jxg/mL, more preferably 

25 50 to 500 |Lig/mL. 

Liquid formulations of the present invention can be 
prepared by dissolving these components in an aqueous 
buffer known in the art of liquid formulations such as 



phosphate and/ or citrate buffers. Preferred phosphate 
buffers are sodium monohydrogen phosphate - sodium 
dihydrogen phosphate series, and preferred citrate buffers 
are sodium citrate buffers . 
5 Stabilized G-CSF-containing formulations of the 

present invention are normally administered via parenteral 
routes such as injection (subcutaneous, intravenous or 
intramuscular injection) or percutaneous, mucosal, nasal or 
pulmonary administration, but may also be orally 

10 administered. 

G-CSF-containing formulations of the present invention 
are normally packed in a sealed and sterilized plastic or 
glass container. The container may be provided as a 
defined dosage form, such as an ampoule, vial or disposable 

15 syringe, or may be provided as a large dosage form such as 
a bag or bottle for injection. Preferably, G-CSF- 
containing formulations are provided as a dosage form 
packed in a vial, ampoule or prefilled syringe. 

G-CSF-containing formulations of the present invention 

20 show a very good percentage of remaining G-CSF even after 
an acceleration test at 40''C for 2 weeks or storage at 25°C 
for 6 months as shown in the examples below. The sugar 
chain of G-CSF has one or two terminal sialic acids, which 
may be cleaved during extended storage. G-CSF-containing 

25 formulations of the present invention were found to keep a 
low production ratio of desialylated products even after an 
acceleration test at 40^C for 2 weeks. Moreover, G-CSF- 
containing formulations of the present invention can 



sufficiently inhibit adsorption to containers and show a 
very good percentage of remaining G-CSF after an 
acceleration test at 40°C for 2 weeks and after storage at 
25°C for 6 months irrespective of the shape of the container 
5 such as a vial or syringe. 

The following examples further illustrate the present 
invention, without limiting the same thereto. 
EXAMPLES 

Ex perimental Prpgedure 
10 A mixture of 250mg of G-CSF, 0 . 1 g of Polysorbate 20 

and 30 g of D-mannitol was weighed and adjusted to various 
pHs shown in the following Table 1 with a sodium phosphate 
buffer, and then brought to a total amount of 1 L. 



Table 1 



PH 


G-CSF 


Polysorbate 
20 


Mannitol 


Sodium phosphate 
buffer 


Total 
amount 


4.0 


250 


mg 


0.1 


g 


30 


g 


Equivalent to 
25 mM 


1 L 


5.0 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


5.5 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


6.0 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


6.5 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


7.0 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


7.5 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 


8.0 


250 


mg 


0.1 


g 


30 


g 


ditto 


1 L 



15 Each formulated solution was sterilely prepared and 

filtrated, after which 1 mL each was sterilely packed into 

- 10 - 



a vial and sealed to prepare a G-CSF liquid formulation. 

Thus sterilely prepared formulation containing 250 
Ixg/mL of G-CSF was allowed to stand in an incubator at 40°C 
for 2 weeks . 

5 The content of G-CSF in each vial was determined 

according to the following method 1 . The content of 
desialylated G-CSF in each vial was determined according to 
the following method 2. 
Method 1 

10 Pure water, acetonitrile and trif luoroacetic acid were 

used as mobile phase on a C4 reverse phase column ( 4 . 6 mm x 
250 mm, 300 angstroms)* The content of G-CSF was 
determined by reverse phase high-performance liquid 
chromatography. The amount equivalent to 5 [ig of G-CSF was 

15 injected and G-CSF was eluted with an acetonitrile gradient 
and spectroscopically detected at a wavelength of 215 nm. 

The G-CSF content determined by this method was used 
to calculate the remaining percentage (%) after 
acceleration at 40°C for 2 weeks according to the following 

20 equation. 

Remaining percentage (%) = [(G-CSF content after 
acceleration at 40°C for 2 weeks) / (G-CSF content without 
acceleration) ] x 100 

25 Method 2 

Desialylated G-CSF (with all the sialic acids of the 
sugar chain cleaved) and G-CSF (intact) were detected by 
cation exchange high-performance liquid chromatography. 



Namely, both were eluted with an NaCl gradient (0-500 itiM) 
on a cation exchange column (TSK gel DEAE) using 20 mM 
Tris-HCL buffer (pH 7.4) as mobile phase and 
spectroscopically detected at a wavelength of 215 nm. 
5 The values of desialylated G-CSF and intact G-CSF 

determined by this method were used to calculate the 
production ratio (%) of desialylated G-CSF after 
acceleration at 40°C for 2 weeks according to the following 
equation . 

10 Production ratio of desialylated G-CSF (%) = {(desialylated 
G-CSF) / [{desialylated G-CSF) + (intact G-CSF)]} x 100 

Example 1: Effect of varying pHs on the percentage of 

remaining G-CSF 
15 The percentage of remaining G-CSF was calculated 

according to the equation of Method 1 after the liquid 

formulations prepared at varying pHs shown in Table 1 were 

subjected to an acceleration test at 40''C for 2 weeks. The 

results are shown in Fig. 1. 
20 At a pH of 7 or less, the percentage of remaining G-CSF 

was 75% or more. 

Example 2 : Effect of varying pHs on the production of 
desialylated G-CSF 

The production ratio of desialylated G-CSF was 
2 5 calculated according to the equation of Method 2 after the 
liquid formulations prepared at varying pHs shown in 
Table 1 were subjected to an acceleration test at 40''C for 2 
weeks. The results are shown in Fig. 2. 



At a pH within the range of about 5 to 7, the 
production ratio of desialylated G-CSF was very low. 
Example 3; Effect of the concentration of surfactants on 
the adsorption of G-CSF to containers 
5 To a mixture of 250 mg of G-CSF and 5.844 g of sodium 

chloride was added Polysorbate 20 to the concentrations 
shown in the following Table 2 and the mixture was adjusted 
at pH 6.5 with a sodium phosphate buffer and brought to a 
total amount of 1 L, 

10 Table 2 



Polysorbate 
20 


G-CSF 


Sodium 
chloride 


I Sodium phosphate 
^ buffer 


pH 


Total 
amount 


0 


g 


250 


mg 


5.844 


g 


Equivalent 

to 15 mM 

4 


6.5 


1 L 


0.02 


g 


250 


mg 


5.844 


g 


1 ditto 


6.5 


1 L 


0.05 


g 


250 


mg 


5.844 


g 


ditto 

-4 . 


6.5 


1 L 


0.1 


g 


250 


mg 


5,844 


g 


\ ditto 


6.5 


1 L 


0.2 


g 


250 


mg 


5.844 


g 


ditto 


6,5 


1 L 


0.5 


g 


250 


mg 


5.844 


g 


ditto 


6.5 


1 L 



Each G-CSF formulated solution shown in Table 2 was 
sterilely prepared and filtrated, after which 1 mL each was 
sterilely packed into a vial (untreated white glass vial (5 
mL) made by Murase Glass) and the G-CSF content was 
15 determined by reverse phase high-performance liquid 

chromatography described in Method 1 immediately after 
packing and after the lapse of 24 hours after packing. 

The G-CSF content determined by this method was used to 

- 13 - 



calculate the adsorption Inhibition rate (%) after the 
lapse of 24 hours after packing according to the following 
equation . 

Adsorption inhibition rate (%) = [(G-CSF content after the 
5 lapse of 24 hr after packing) / (G-CSF content immediately 
after packing)] x 100 

The results are shown in Table 3 and Fig, 3. 



Table 3 

Parts by weight*) Adsorption inhibition rate 
0 94.5% 
0.08 95.0% 
0.2 97.5% 
0.4 97.0% 
0.8 100% 
2 99.5% 

*) Parts by weight: Parts by weight of Polysorbate 20 per 
10 part by weight of G-CSF 



Adsorption inhibition rates were sufficient even when 
the Polysorbate concentration was 1 part by weight or less 
per part by weight of G-CSF. 

Example 4: Stability of formulations packed in a vial or 
15 syringe 

A formulated solution containing 250 mg of G-CSF, 0.1 g 
of Polysorbate 20 and 7 g of sodium chloride in a total 
amount of 1 L and adjusted to pH 6.5 with a sodium 
phosphate buffer was sterilely prepared and filtrated, 
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after which 1 mL each was sterilely packed into a vial (see 
above) or syringe (Hypac SFC, 1 mL long, made by Nippon 
Becton Dickinson & Co,, Ltd.) and sealed to prepare a G-CSF 
liquid formulation shown in Table 4. 

5 

Table 4 



G-CSF Polysorbate 
20 


Sodium 
chloride 


Sodium phosphate 
buffer 


pH 


Total 
amount 


250 mg 0.1 g 


7.0 g 


15 mM 


6.5 


1 L 



The thus sterilely prepared formulation containing 
250 M^g/mL of G-CSF was allowed to stand in an incubator at 
10 40°C for 2 weeks or in an incubator at 25°C for 6 months. 

The content of G-CSF in each vial or syringe was 
determined according to Method 1, and the percentage of 
remaining G-CSF after acceleration at 40''C for 2 weeks and 
the percentage of remaining G-CSF after storage at 25°C for 
15 6 months were calculated according to the equation of 
Method 1- 

The results are shown in Table 5. 



Table 5 



Container 
type 


Remaining percentage 


Acceleration at 
40°C, 2 weeks 


Storage at 25''C, 
6 months 


Vial 


89.6% 


98.4% 


Syringe 


90.7% 


97.9% 



G-CSF formulations of the present invention showed 
excellent stability, as demonstrated by the remaining 
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percentage of 75% or more after acceleration at 40°C for 2 
weeks and the remaining percentage of 95% or more after 
storage at 25*^0 for 6 months In both vial and syringe. 
INDUSTRIAL APPLICABILITY 

G-CSF-contalning formulations of the present Invention, 
which contain a very small amount of surfactants such as 1 
part by weight or less per part by weight of G-CSF, can 
effectively solve the problems related to loss of active 
ingredients or decrease of activity due to aggregation, 
polymerization, oxidation or adsorption to container walls 
caused by extrinsic factors such as the temperature of G- 
CSF present in a small amount in the formulations, humidity, 
oxygen, UV rays, etc. Therefore, the present invention 
provides a liquid formulation which reduces complexity and 
costs in the production process and which is stable during 
even extended storage. 



CLAIMS 

1. A stable granulocyte colony- stimulating factor- 
containing formulation comprising a granulocyte colony- 
stimulating factor and at least one pharmaceutically 
acceptable surfactant in an amount of 1 part by weight or 
less per part by weight of the granulocyte colony- 
stimulating factor and having a pH of 7 or less. 

2. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1 wherein the surfactant is contained 
in an amount ranging from 0.2 to 1 parts by weight per part 
by weight of the granulocyte colony-stimulating factor. 

3. The granulocyte colony-stimulating factor-containing 
formulation of Claim 2 wherein the surfactant is contained 
in an amount ranging from 0.2 to 0.8 parts by weight per 
part by weight of the granulocyte colony- stimulating factor 

4. The granulocyte colony-stimulating factor-containing 
formulation of Claim 2 wherein the surfactant is contained 
in an amount ranging from 0.4 to 0.8 parts by weight per 
part by weight of the granulocyte colony- stimulating factor 

5. The granulocyte colony- stimulating factor-containing 
formulation of Claim 2 wherein the surfactant is contained 
in an amount of 0.4 or 0.8 parts by weight per part by 
weight of the granulocyte colony- stimulating factor. 

6. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1, which is substantially free from 
protein as a stabilizer. 

7. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1 wherein the surfactant is at least 
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one member selected from the group consisting of nonionic 
surfactants such as sorbitan fatty acid esters, glycerin 
fatty acid esters, polyglycerin fatty acid esters, 
polyoxyethylene sorbitan fatty acid esters, polyoxyethylene 
sorbitol fatty acid esters, polyoxyethylene glycerin fatty 
acid esters, polyethylene glycol fatty acid esters, 
polyoxyethylene alkyl ethers, polyoxyethylene polyoxy- 
propylene alkyl ethers, polyoxyethylene alkyl phenyl ethers, 
polyoxyethylene hardened castor oils, polyoxyethylene 
beeswax derivatives, polyoxyethylene lanolin derivatives, 
polyoxyethylene fatty acid amides; cationic surfactants 
such as alkyl sulfates, polyoxyethylene alkyl ether 
sulfates, alkyl sulf osuccinic acid ester salts; and natural 
surfactants such as lecithin, grycerophospholipids , 
sphingophospholipids , sucrose fatty acid esters. 

8. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1 wherein the surfactant is a 
polyoxyethylene sorbitan fatty acid ester selected from the 
group consisting of Polysorbate 20 and Polysorbate 80. 

9. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1, which has a pH of 5-7. 

10- The granulocyte colony- stimulating factor-containing 
formulation of Claim 1, which has a pH of 6-6.8. 

11. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1, which has a pH of 6.2-6.8. 

12. The granulocyte colony- stimulating factor-containing 
formulation of Claim 1, which is packed in a vial, ampoule 
or prefilled syringe. 
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ABSTRACT 

A stable granulocyte colony- stimulating factor- 
containing formulation comprising a granulocyte colony- 
stimulating factor and at least one pharmaceutically 
5 acceptable surfactant in an amount of 1 part by weight or 
less per part by weight of the granulocyte colony- 
stimulating factor and having a pH of 7 or less. 
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Duty to disclose information material to patentability. 

(a) A patent by its very nature is affect with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is bemg examined, 
the Office is aware of and evaluates the teachings of all information material to patentability. Each 
individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the Office, which includes a duty to disclose to the Office all information 
known to that individual to be material to patentability as defined in this section. The duty to disclose 
information exists with respect to each pending claim until the claim is canceled or withdrawn from 
consideration, or the application becomes abandoned. Information material to the patentability of a 
claim that is canceled or withdrawn from consideration need not be submitted if the information is not 
material to the patentability of any claim remaining under consideration in the application. There is no 
duty to submit information which is not material to the patentability of any existing claim. The duty to 
disclose all information known to be material to patentability is deemed to be satisfied if all 
mformation known to be material to patentability of any claim issued in patent was cited by the Office 
or submitted to the Office in the manner prescribed by § § 1 .97(b)-(d) and 1.98. However, no patent will 
be granted on an application in connection with which fraud on the Office was practiced or attempted 
or the duty of disclosure was violated through bad faith or intentional misconduct. The Office 
encourages applicants to carefrilly examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, 

and 

(2) the closest information over which individuals associated with the filing or 
prosecution of a patent appHcation believe any pending claim patentably defines, to 
make sure that any material information contained therein is disclosed to the Office. 

Title 35. U.S. Code $ 101 
Inventions patentable 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and usefril improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Title 35 U.S. Code $ 102 

Conditions for patentability; novelty and loss of right to patent 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for patent, 

(b) the invention was patented or described in a prmted publication in this or foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's 
certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the 
application for patent in this country on an application for patent or inventor's certificate field more than twelve 
months before the filing of the application in the United States, or 
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(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international application by 
another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before 
the invention thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another had 
not abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not 
only the respective dates of conception and reduction to practice of the invention, but also the reasonable 
diligence of one who was first to conceive and last to reduce to practice, from a time prior to conception by the 
other . . . 

Title 35, U.S. Code $ 103 

Conditions for patentability; non-obvious subject matter 

A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or 
(g) of section 102 of this title, shall not preclude patentability imder this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 

Title 35. U.S. Code S 1 12 (in part^ 
Specification 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise and exact terms also enable any person skilled in the art to 
which it pertains, or with which it is mostly nearly connected, to make and use the same, and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Title 35. U.S. Code^ 119 

Benefit of earlier filing date in foreign country; right of priority 

An application for patent for an invention filed in this country by any person who has, or whose legal 
representatives or assigns have, previously regularly filed an application for a patent for the same invention in a 
foreign country which affords similar privileges in the case of applications filed in the United States or to 
citizens of the United States, shall have the same effect as the same application would have if filed in this 
country on the date on which the application for patent for the same invention was first filed in such foreign 
country, if the application in this country is filed within twelve months fi-om the earliest date on which such 
foreign application was filed; but no patent shall be granted on any application for patent for an invention which 
had been patented or described in a printed publication in any country more than one year before the date of he 
actual filing of the application in this country, or which had been in pubHc use or on sale in this country more 
than one year prior to such filing. 

Title 35. U.S. Code § 120 

Benefit or earlier filing date in the United States 

-5- 

427005 1 



An application for patent for an invention disclosed in the manner provided by the first paragraph of 
section 1 12 of this title in an application previously filed in the United States, or as provided by section 363 of 
this title, which is filed by an inventor or inventors named in the previously filed application shall have the same 
effect, as to such invention, as though filed on the date of the prior application, if filed before the patenting or 
abandonment of or termination of proceediags on the first application or an application similarly entitled to the 
benefit of the filing date of the first application and if it contains or is amended to contain a specific reference to 
the earlier filed application. 

Please read carefully before signing the Declaration attached to the accompanying Application. 
If you have any questions, please contact Morgan & Finnegan, L.L.P. 
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